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ON  THE THEORY OF  SURFACE  FORCES.
[176
liche Oberflache zweier Fliissigkeiten hat eine geringere Oberflachenspamrung als die Differenz der Oberflachenspannung der Fliissigkeiten selbst (mit Ausnahme des Quecksilbers)." Three pure bodies (of which one may be air) cannot accordingly remain in contact. If a drop of oil stands in lenticular form upon a surface of water, it is because the water-surface is already contaminated with a greasy film.
On the theoretical side the question is open until we introduce some limitation upon the generality of the functions. By far the simplest supposition open 'to us is that the functions are the same in all cases, the attractions differing merely by coefficients analogous to densities in the theory of gravitation. This hypothesis was suggested by Laplace, and may conveniently be named after him. It was also tacitly adopted by Young, in connexion with the still more special hypothesis which Young probably had in view, namely that the force in each case was constant within a limited range, the same in all cases, and vanished outside that range.
As an immediate consequence of this hypothesis we have from (8)
K = KQa*,       T=TQ<r*, .....................(44,45)
where K0> T0 are the same for all bodies.
But the most interesting results are those which Young* deduced relative to the interfacial tensions of three bodies. By (12), (43),
so that by (42), (45),
;   .............................. (46)
T, ............................ (47)
According to (47), the interfacial tension between any two bodies is proportional to the square of the difference of their densities. The densities °"i> 0"s> 0-3 being in descending order of magnitude, we may write
4- r23 + 2 fo - o-2        - «r.  TQ
so that Tai necessarily exceeds the sum of the other two interfacial tensions. We are thus led to the important conclusion, so far as I am aware hitherto unnoticed, that according to this hypothesis Neumann's triangle is necessarily imaginary, that one of three fluids will always spread upon the interface of the other two.
Another point of importance may be easily illustrated by this theory, viz. the dependency of capillarity upon abruptness of transition. "The reason why the capillary force should disappear when the transition between two liquids is sufficiently gradual will now be evident. Suppose that the transition from 0 to <r is made in two equal steps, the thickness of the intermediate layer of density \a being large compared to the range of the molecular forces, but small in comparison with the radius of curvature. At
Work*, Vol. i. p. 4(13.y Quincke that mercury is not really an exception.
